Influenza A virus in vitro transcription: roles of NS1 and NP proteins in regulating RNA synthesis.
To study the mechanisms by which the influenza A virus RNA-dependent RNA polymerase switches from transcription to replication we have devised a riboprobe protection technique with which we analyzed the 3' end sequence of (+)-strand RNA products of an in vitro transcription reaction containing purified virion-RNP complexes in the presence and the absence of the putative regulatory proteins NP and NS1. We found that the addition of these proteins did not result in the synthesis of full-length (+)-strand RNA products resulting from read-through of the polyadenylation signal or replication. Because NS1 and NP are both phosphoproteins we searched for protein kinase activity that might play a role in regulating RNA synthesis. We showed that virion RNP complexes phosphorylated NS1 but possessed no autophosphorylating activity. Soluble NP protein derived from RNP complexes did not phosphorylate NS1, but did phosphorylate casein. When NP protein was dephosphorylated, however, it no longer phosphorylated casein. We also showed that NS1 was an ssRNA-binding protein which binds nonspecifically to all ssRNA, and that this activity is not dependent on its state of phosphorylation.